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Dedication
To the memory of our dear friend and colleague Mikael Passare. 
Preface
This volume compiles the proceedings of the CIEM workshop on Tropical Geometry, which took place at the International Centre for Mathematical Meetings (CIEM), Castro Urdiales, Spain, December 12-16, 2011. The main goals of the meeting were to bring together the leading experts in order to discuss the most recent developments in the field, and to promote tropical geometry within the Iberian mathematical community. Over the five days of the conference, twenty-two research talks and seventeen posters were presented; a software session and an informal open problem discussion took place. Some of the articles in the present volume report on material that was presented at the workshop, while others grew out of the exchange of ideas at CIEM, thus reflecting the lively atmosphere of the meeting.
One possible point of view on tropical geometry interprets it as algebraic geometry over the tropical semifield, i.e., the set R ∪ {−∞} endowed with the arithmetic operations x ⊕ y = max{x, y} (tropical addition) and x y = x+y (tropical multiplication). Tropical geometry can be seen as a polyhedral version of algebraic geometry. Complex algebraic varieties are replaced by considerably simpler piecewise-linear objects after passing to the tropical limit. These limiting objects retain relevant information about classical algebraic varieties.
The foundational ideas in the field can already be retrieved, under very different names, from the pioneering texts of G. Bergman (1971), R. Bieri and J. Groves (1984), V. Maslov and G. Litvinov (90's), as well as in O. Viro's patchworking construction (1979) . In spite of this, it was only about 10 years ago that the theory began to consolidate itself. The name Tropical Geometry was suggested by G. Mikhalkin and B. Sturmfels in 2002, adopting the adjective tropical, which had been coined by French mathematicians and computer scientists in honor of their Brazilian colleague Imre Simon. Recent years have seen a tremendous development in tropical geometry that both established the field as an area of its own right, and unveiled its deep connections to numerous branches of pure and applied mathematics. To a large extent, this development was initiated by fruitful applications of tropical geometry to complex and real enumerative geometry, based on G. Mikhalkin's correspondence theorem.
The continued growth in publications, doctoral dissertations, and meetings in tropical geometry over the last ten years attests to the extensive activity in this field of mathematics. Contemporary Mathematics has already devoted four volumes to the tropical realm. They cover the following four topics: idempotent mathematics, tropical linear algebra and tropical convex geometry, relations of tropical geometry to mirror symmetry, and connections between tropical geometry and integrable systems. The present volume is mainly focused on the geometric side ix x P R E F A C E of the tropical world laying the emphasis on relations between tropical geometry, algebraic geometry, and combinatorics. The following topics are covered:
• Tropical geometry is a new and rapidly developing field of mathematics which has deep connections with various areas of mathematics and physics, such as algebraic geometry, symplectic geometry, complex analysis, dynamical systems, combinatorics, statistical physics, and string theory. As reflected by the content of this volume, this meeting was mainly focused on the geometric side of the tropical world with an emphasis on relations between tropical geometry, algebraic geometry, and combinatorics.
This volume provides an overview of current trends concerning algebraic and combinatorial aspects of tropical geometry through eleven papers combining expository parts and development of modern techniques and tools. 
